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(54) DIRECTIONAL VARIABLE RADIATION DETECTOR 

(57)Abstract: 

PURPOSE: To achieve the wt. reduction of a 
radiation detector, to enhance directionality and to 
realize the Improvement of scanning properties and 
the detailedness of detection data. 
CONSTITUTION: A detection part is constituted of a 
Phoswich detector 1 consisting of a plastic scintillator 
1a and a Csl(T1) scintillator 1b and y-rays are 
incident to those scintillators to emit light pulses 
which are, in turn, converted to electric signals by a 
photoelectric converter 1c. These electrical pulses 
are shaped and amplified by a preamplifier 5 and a 
linear amplifier 6 and the timings at two arbitrary 
points are detected at the rising parts of the pulses 
different in attenuation time by a constant fraction 

system. The time lag between two points is inputted to a rise time to height converter 7 
converting said time lag to wave height to output the same and the scintillation pulse of the 
plastic scintillator is triggered to measure the scintillation output of the Csl(T1) scintillator. 
That is, incident y-rays are detected only when both of two scintillators emit light. 
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* NOTICES * 

JPO and NCI PI are not, responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The HOSUWITCHI detector contained in the protection-from-Ught case which can cover 
ultraviolet rays or a visible ray, The pre amplifier which inputs the output signal of said detector into 
said detector as the high voltage supply equipment which supplies power, and operates 
orthopedically and outputs a signal pulse, The linear amplifier which inputs the output signal of said 
pre amplifier, and amplifies and outputs a signal pulse. The rise time two height converter which 
inputs the output signal of said linear amplifier, and changes and outputs the time difference for two 
points of arbitration to the wave height in the standup part of an input pulse, With the single channel 
analyzer who inputs the output signal of said rise time two height converter, and detects and outputs 
only the pulse between ROWA level and upper level among input pulses The delay amplifier which 
inputs said single channel analyzer's output signal, and gives and outputs a time lag to an input pulse. 
The coincidence which inputs the output signal of said delay amplifier, and the output signal of said 
linear amplifier, and outputs a signal by the synchronization of said both signals. Directive varying 
radiation line detection equipment characterized by constituting by the scaler which inputs the output 
signal of said coincidence and carries out the total numeral of the dose. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ip... 7/31/2006 



JP,05-0^6275,A [DETAILED DESCRIPTION] 



Page 1 of 4 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by tihe use of t:hi.s t:ranslat:xon . 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an available radiation detection instrument like 
atomic industry, radiation medicine, and nondestructive inspection in the field which uses the 
radioactive substance and a radiation. 

[0002] 

[Description of the Prior Art] When detection and measxirement of a radiation were carried out, in 
the radiation line source intensity-distribution measurement containing the radioactive substance of a 
device, piping, etc., the technique adopted conventionally tumed the lead collimator to the measuring 
object, guided the radiation to the detector in the coUimation hole, and had obtained directivity. 
However, the collimator made jfrom lead serves as a heavy lift, a detecting element becomes large, it 
was hard to deal with it, and there was a problem which scan measurement takes long duration. 
[0003] Moreover, although it is the purpose which solves the above-mentioned problem, for 
example, the radiation detector using a scintillation plastic optical fiber which is indicated by JP,3- 
92789,A is developed Also in this case, in order to raise directivity, it is necessary to enlarge 
thickness of a wrap radiation shielding material (lead), and a scintillation plastic optical fiber is 
compared with an old collimator. Although lightweight-ized extraordinarily, said radiation shielding 
material is a kind of collimator, various collimators with which paths differ in changing the include 
angle by which a detector is irradiated had to be prepared, and the problem of enlargement of the 
equipment accompanying it was still left behind. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, this invention aims at offering the radiation 
detection instrument which can attain the above-mentioned trouble, i.e., lightweight-izing of a 
detector and shortening of measurement time amoimt, and elaboration of the detection information 
by directive improvement. 
[0005] 

[Means for Solving the Problem] It corresponds to this purpose. The directive varying radiation line 
detection equipment of this invention The HOSUWITCHI detector contained in the protection-from- 
light case which can cover ultraviolet rays or a visible ray. The pre amplifier which inputs the output 
signal of said detector into said detector as the high voltage supply equipment which supplies power, 
and operates orthopedically and outputs a signal pulse, The linear amplifier which inputs the output 
signal of said pre amplifier, and amplifies and outputs a signal pulse. The rise time two height 
converter which inputs the output signal of said linear amplifier, and changes and outputs the time 
difference for two points of arbitration to the wave height in the standup part of an input pulse. With 
the single channel analyzer who inputs the output signal of said rise time two height converter, and 
detects and outputs only the pulse between ROWA level and upper level among input pulses The 
delay amplifier which inputs said single channel analyzer's output signal, and gives and outputs a 
time lag to an input pulse. It is characterized by constituting by the coincidence which inputs the 
output signal of said delay amplifier, and the output signal of said linear amplifier, and outputs a 
signal by the synchronization of said both signals, and the scaler which inputs the output signal of 
said coincidence and carries out the total numeral of the dose. 
[0006] 
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[Function] In this invention, the so-called principle of the HOSUWITCHI detector (refer to the 
Nikkan Kogyo Shimbun issue "radiation measurement handbook" 298 pages) which combined two 
kinds of different scintillators with the detecting element optically, and was combined with one 
optoelectric transducer is applied. 

[0007] A HOSUWITCHI detector combines thin plastic scintillator and a thick Csl (Tl) scintillator 
(called a cesium iodide scintillator). If a scintillator is fully thick, change of the luminescence pulse 
by the include angle of the gamma ray which carries out incidence is small. However, since a 
radiation becomes [ passage die length ] short about the inside of a scintillator so that it becomes 
thin, there is a property in which the magnitude of a luminescence pulse becomes small. 
[0008] When two different scintillators are combined using such a property, by making one 
scintillator thin, the light pulse from the detector front is small, and the light pulse from a 
longitudinal direction becomes large (since the passage length of a radiation becomes long to the 
incidence from a longitudinal direction). The scintillator of another side can produce a big light pulse 
that there should just be passage length of enough of an incidence radiation. 

[0009] Two kinds of different scintillators are combined, the light pulse by the thin scintillator is set 
to A among the light pulses by the radiation which carried out incidence from the detector front, and 
the light pulse of a thick scintillator (this invention cesium iodide scintillator) is set to B. Moreover, 
if [ in the case of a thin scintillator, set to C the light pulse by the radiation which carried out 
incidence from the detector longitudinal direction, and / in the case of a thick scintillator ] D, in the 
magnitude of a light pulse, the relation shown in the next table 1 will be materialized from the 
property of the above-mentioned scintillator. 
[0010] 





tti tS /N' Jb 7, 















[001 1] The light pulse output which emitted light to each scintillator is outputted to an optoelectric 
transducer as a light pulse by which each light pulse was compounded, the light pulse by the 
radiation which carried out incidence from the detector front is a light pulse with which A and B 
lapped, and the thing from a detector longitudinal direction is observed as a light pulse with which C 
and D lapped. Since the configurations of this compoimded light pulse differ in front and a 
longitudinal direction, they can give directivity by selecting only the synthetic light pulse of front. 
[0012] Moreover, since the configurations of a synthetic light pulse differ from [ other than front and 
a longitudinal direction ] middle also to the radiation which carries out incidence, it is possible to 
change directivity by changing the shape of a pulse form to select. In addition, a detecting element is 
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dedicated in a protection-from-light case in order to avoid the disturbance by ultraviolet rays or the 
visible ray. 

[0013] Since the synthetic hght pulse outputted from said two kinds of scintillators is changed into 
an electric pulse in an optoelectric transducer and the electric pulse from which the rise time differs 
is obtained at this time, the measurement section of the signal outputted from a detector After 
operating orthopedically and amplifying this with amplifier, while selecting only the electric pulse 
by plastic scintillator using a rise time two height converter and a single channel analyzer The output 
of coincidence is obtained, when make it delayed by delay amplifier, it considers as a gate pulse, the 
output signal from the linear amplifier of the preceding paragraph and a synchronization 
(coincidence) are taken and a gate pulse is inputted. That is, a signal pulse when both plastic 
scintillator and a Csl (Tl) scintillator emit light to coincidence can be acquired. Therefore, directivity 
will become very high. 
[0014] 

[Example] Next, if an example is explained with reference to a drawing, in drawing 1 , a sign 1 is a 
HOSUWITSUCHI detector, and the HOSUUITCHI detector 1 has combined optically with a 
thickness of 2 inches Csl (Tl) scintillator lb and optoelectric-transducer (for example, 
photomultiplier tube) Ic with plastic scintillator la and the diameter of 1 inch with a thickness [ of 
the diameter of 1 inch ] of 5mm, and it has covered the perimeter in the protection-from-light case 2. 
That is, since said two kinds of scintillators [ each of] which constitutes the radiation detecting 
element of a HOSUWITCHI detector emits light also by a usual visible ray and ultraviolet rays, it is 
necessary to cover the visible ray and ultraviolet rays used as disturbance for measiirement of a 
radiation (the gamma ray is made into the measuring object in this invention), and a protection-from- 
light case is used for it for this ptupose. Therefore, although aluminum and stainless steel are used as 
the quality of the material of a protection-from-Ught case, it is good the anything which can interrupt 
a visible ray and ultraviolet rays. 

[0015] The high voltage supply equipment shown in a sign 3 serves as a power source of said 
detector, and supplies power to a detector 1 . Although the output signal of a detector 1 becomes that 
by which the signal from plastic scintillator la and Csl (Tl) scintillator lb was compounded, when 
plastic scintillator 1 a is irradiated by the reinforcement and the incidence include angle of a radiation 
which carry out incidence to a detector and light is emitted, and when CsI(Tl) scintillator lb is 
irradiated and it emits light, both may emit light, 

[0016] In this invention, it is characterized by what a radiation is detected only when latter [ both ] 
emits light, and is not detected in other cases. That is, high directivity is obtained by carrying out like 
this, and, specifically, the description is in the measurement section, leading the signal from a 
detector to pre amplifier - linear amplifier and a scaler, when the measurement section (digital 
disposal circuit from a detector) is seen by drawing 1 , even if the thing of versatiUty [ radiation 
detector ] is used conventionally — a dose — coimting ~ what is displayed was a general approach. 
[0017] On the other hand, although this invention is not different from a conventional method until it 
carries out pulse magnification with the linear amplifier 6 after carrying out the pulse shaping of the 
signal from a detector by pre amplifier 5, it has selected only the signal pulse of plastic scintillator la 
for the output signal of the linear amplifier 6 using the rise time two height converter 7 and the single 
channel analyzer 8. That is, these sortings use the luminescence pulse by the Compton electron by 
the radiation which carried out incidence to plfistic scintillator la, and the luminescence pulse by the 
Compton electron which passes said scintillator and reacts within CsI(Tl) scintillator lb, and since 
the recurrence interval of both the luminescence pulse is a short time very much, the electric pulse 
obtained in optoelectric-transducer Ic is an electric pulse produced by having added the hght pulse 
by each scintillator. Waves differ compared with the luminescence pulse by each scintillator, and this 
electric pulse becomes what has short pulse rise time. Therefore, the sensibility (directivity) to an 
incidence radiation is changeable by selecting only the electric pulse which passed both scintillators 
among the electric pulses by the radiation which carries out incidence to each scintillator, and was 
generated. 

[0018] In the standup part of this input pulse, the rise time two height converter 7 detect the timing 
of two points of arbitration by the constant fraction method, have the fimction which change and 
output the time difference for those two points to the wave height, and can set up ROWA level and 
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upper level freely in 0 - 100% of range independently for the point detect [ timing ] and 
measurement wave height field selection. By this point detecting [ timing ], and ROWA and upper 
level adjustment, by measuring the build-up-time spectrum by both scintillators, both scintillators 
select the electric pulse which emitted light to coincidence, and output to the latter single channel 
analyzer 8, In the single channel analyzer 8, only the electric pulse between ROWA level and upper 
level is detected and (namely, only the pulse of plastic scintillator 1 a selection) outputted among 
input pulses. 

[0019] A sign 9 is delay amplifier, and with the delay amplifier 9, since the time difference of an 
electrical signal arises to the flow of the electrical signal from the linear amplifier 6 to coincidence 
10 to the input to a rise time two height converter, a single channel analyzer, and the coincidence 10 
that goes via delay amplifier, it has been amended using delay amplifier (it sets for the example of 
this invention and is delay for 5 microseconds). 

[0020] The delayed electric pulse is outputted to the coincidence shown in a sign 10 as a gate pulse. 
In coincidence 10, only when the signal from the linear amplifier 6 besides the signal from said delay 
amplifier 9 is also inputted and a gate pulse is inputted among the electric pulses from linear 
amplifier, the electric pulse from linear amplifier is outputted from coincidence 1 0. This output 
signal is inputted into the latter scaler 1 1 , and the total numeral of the dose is carried out. 
[0021] In addition, according to the experiment by the radiation detection instrument by the 
configuration of the above-mentioned example, about directive improvement The result shown in 
drawing 2 is obtained and the sensibility ahead of a detector (the direction of 0 times) measures the 
sensibility to an incidence radiation against a longitudinal direction (the direction of 90 degrees). 
About about 20 times A **** (the prism with a slash shows the example of this invention). 
Directivity high a single figure in general can be obtained to about 2.3 times (shown in **** and the 
prism of void) of a conventional method (namely, method which leads the output of linear amplifier 
to a direct scaler). 
[0022] 

[Effect of the Invention] According to this invention, as compared with the conventional technique, a 
radiation detection instrument with directivity high a single figure can be obtained, cind detector 
weight can also be lightweight-ized far (it compares with the example of a lead collimator and is 
1/100 or less), therefore a traverse (scan) is easy and can attain shortening of measurement time 
amount so that clearly from the above explanation. Furthermore, since-izing of the detector can be 
carried out [ lightweight ], and two or more detecting elements can be prepared, wide range 
measurement can be performed at once and it can measxire to an exposure (incidence of a radiation), 
and coincidence, a print-out can be acquired quickly and fiuther informational elaboration is 
attained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view (block diagram) of the directive varying radiation line 
detection equipment conceming one example of this invention. 

[Drawing 2] It is drawing showing the comparison about the directivity of the example of radiation 
measurement by the equipment shown in an example, and the example of measurement by the 
conventional technique. 
[Description of Notations] 
1 HOSUWITCHI Detector 

1 a Plastic scintillator 
lb Csl (Tl) scintillator 

Ic Optoelectric transducer (photomultiplier tube) 

2 Protection-from-Light Case 

3 High Voltage Supply Equipment 

5 Pre Amplifier 

6 Linear Amplifier 

7 Rise Time Two Height Converter 

8 Single Channel Analyzer 

9 Delay Amplifier 

10 Coincidence 

1 1 Scaler 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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